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® Derivative of cafffeic acid and pharmaceutical composition containing the same. 



® Novel derivatives of caffeic acid of the general formula (I): 



HO- 



(I) 



H 



COO— R 



to 

0> 

to 

CO 



CL 
LU 



wherein X is hydrogen atom or hydroxy; W is hydrogen atom, a straight or branched aikyi or alkenyl having 
1 to 20 cartx)n atoms or a group of the formula: 
-(CH2) — Z— 

wherein n is an integer of 1 to 10; 2 is oxygen atom, vinylene residue or a single bond; and R2 is a 
substituted or unsubstituted phenyl or heterocyclic residue is provided. These derivatives possess 12- 
lipoxygenase inhibitory activity and are useful for curing and preventing circulatory diseases. A pharmaceu- 
ticai composition confining said derivative is also provided. 
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l^ukoMene. «hleh c«nS«™<l <° 

On the other hand. It Is also known ^^^J'^^r^ arachidonic acid by another converting enzyme. 
,0 .VdS^Scosatetraenoic add ^^^F^^^:^ ^^e Zlo^^isS^ a. reporjd *^12- 
12-Bpoxygenase. Wrth respect to «>e (Cardiovascular Research, vol. 21. No. 8. 551 

fe related to the outbreak activity against endothelial c^ls e«d 

ssa 1987). and Murota et al. reported that medial membrane to result in ingravescence 

migration of smooth muscle '^^^^'^^^^c^^^^- 13. No. 6. 785 - 788. 1984) 

„ S^^latory diseases such as -^''°^^^''T^^-^^>^^^^9^ "^^ ^'^.'LS 
These facts suggest that compoun^c^^^*'"^^ 

useful in the treatment of circulatory '•^^^^^'^^^^.^no compound while the derivatives of tropotone 
b^caiensis have t'een reports. ^^^^dT^ of S'th^ene (Japanese Pa*-« "^-^^ 
(Japanese-patent Uid-Open No. 2284^98^) ^^^^ compounds. Since their 

20 251640/1986. 251641/1986 and ^^^^^Z^^^^ ,^^e\ \nmms is reaiiATed. 

biokjolcal activity is not sufficient, however. ^®*®*!^T",^rto^ completed the present inventon by 



25 



30 



HO 

"^COO — R 



HO 

'-Or.- 



35 



40 



or hvdro«r- R' IS hydrogen atom, a straight or branched alkyi or alkenyl having 

TraJi^^r^rrgC^s-- 

-^T. an integer of 1 to 10-. Z Is o^^^^^TJTT^^ ph:SLS.y^P«S>.: 
SSSti or unsubstituted phenyl or J^^'tc^p of W and the general fomiula 

SraTphaimaceutlcal compositions ^"^^^f^^'^i, n*«xyl. eicosyl and the like for 

S;S^.%^;^2ivr& ^ ^ 

""^ples of m the group -iPHz).-Z-^ include, for instance. 

. andthe.lke;wherelnR3|shydro.y..owera^^^^^^ 

IS^r^^C^rrrrr^^reSXt^nab.^ - been prepared by means of a 
conventional method and that has the general fomiula («): 
H'-OH (ID 
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15 



Wherein has the meaning given above, is protected as necessary if contains functional groups and is 
then condensed with cyanoacetic add by a condensing reagent such as i^thyl-3-(3-dimethylaminopropyl)- 
carbodiimide in the presence of a base such as 4Kllmethylaminopyridine. pyridine or pipendine m an inert 
solvent such as N.N-dimethylfonnamide to obtain an ester of cyanoacetic acid of the general fonnula (III): 

CH2-C00R^' (III) 
I 

CN 

wherein R^' is R^ as defined atxjve or R^ with protected substituents. 

The cyanoacetic acid ester (III) obtained from the foregoing step is coupled with a derivative of 
benzaldehyde of the general fbnmula (IV): 

CHO 

(IV) 

OH 




wherein X has the meaning given above, in an inert solvent such as benzene or toluene in the presence of 
20 a base catalyst such as pyridine or pipendine under the traditional conditions for Knoevenagel condensation 
and is deprotected by an appropriate method if me substituents In R^ have been protected, whereby a 
desired derivative of caffeic acid of the general formula (I), Is obtained. 

Purification of the compounds of the present invention obtained in the above manner is performed by 
filtering off the predpitated crystalline after cooling the reaction mbcture. or by silica gel column chromatog- 

^ "^^Sdtable examples of the starting material of the general fonmuia (II) include methanol, ethanol. 
Isopropanot (52.8Z.11Z.142)-eicosatetraenoU benzyl alkylene alcohols with or without substituents on the 
benzene ring, ludi £ ptenethyl alcohol, heterocyclic alkylene alcohols, such as 2K2-thienyl)ethano!. 
phenyl vinyl alcohols such as 3-ph8nyl-2-propenol or phenoxy alkylene alcohols such as a-phenocyethanol. 
30 -me caffeic acid derivatives synthesized may be converted into pharmaceutically acceptable salts 
thereof as required. For example, sodium, potassium or caldum salts may be used as a medidne. 

Since the caffeic add derivatives of the present invention possess inhibitory activity against 12- 
lipoxygenase as well as 5-lipoxygenase. they are useful as remedies fbr drculatory diseases, for example, 
the prevention of arteriosderosis. . . ^ 

05 When applied as remedies for drculatory diseases, the caffeic add derivatives of the present inventon 
or pharmaceutically permissible salts thereof may be administered orally or parenterally in an appropnate 
dosage fonn such as capsule, tablet, or Injection, alone or together with known Innocuous exapients. For 
example, these dosage fonns may be provided by adopting the following procedures. In order to P^vide 
capsules, the original compound is pulverized, mixed with an exdpient such as lactose, starch, a denvative 
40 thereof or a ceilulose derivative, and packed in gelatin capsules. In the case of tablets, a binder such as 
sodium carboxymethylcellulose. alginic add or gum arable and water are added to the compound m 
addition to the exdpient mentioned above, and mixed togettier by kneading, formed into granules as 
required, and then a lubricant such as talc or stearic acW is also added. The mixture is fonned into tablete 
using a tablet machine. Injections for parenteral administration are prepared by dissolving the compound of 
4S the present invention In sterilized distilled water or sterifized saline together with a solubifizer and packing 
ttie solution in sealed ampules. Stabilizers or buffers may be included as required. 

Although the effective dose of remedies for drculatory diseases will vary depending on ttie type and 
seriousness of the disease, ttie administration metttod and the physical condition of ttie patient a sufficient 
amount to suppress ttie symptoms appearing In ttie patient is generally administered. As an example, a 
50 daily dose of between 1 and 1000 mg is preferable for an adult 

Examples showing ttie preparation of compounds off ttie present invention are described below, tfwugh 
ttie scope off ttie present Invention is not in any way restricted by ttiese specific example. 



55 Example 1 



Ettiyl 2'Cyano«3-(3»4^ihydroxyphenyl)'2'propenoate (Compound No. 1) 
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10 



(10 ml) were added etiiyl 

cy Joacetate (1.6 g. H-S -"-"^ure Sater wasShen added to ^f'^^Je S^ compound (2.3 g. 95 
Z 20 hours ^^'^T^Ue, from e^J^'-^^^e uSer^ -^^^ conditions, 

crystalline was ««^™^^,,^oTmay conducted m a benzene solu 
mmolV Alternatively, the ^ simHar manner. 

STmpound Nos. 2 to 6 P7^,S,^phenyl)-2-p«>penoic acd 
compound No. 2: 2-<^ano-M3^ ^ * ^ 

SmSound NO. 3: ethyl 2-<=y^tSM^^'^'^"V'>-2-«^ 
impound No. 4: 2-cyano-3K3.4^t""y^^^^^ 
Srpour,d NO. 5: -«;J^;<?.^?55Shy<SJypheny.>2-p«>^^^ 
Compound No. e: isopropyl 2 cyano- 



15 



20 



25 



30 



ixample 2 

Si stirring. The reaction n>,^ was^^ 3 "^'^ "^^ ^^^'^ 

SSgrHTsuKat- n>i.owed Py concentra^on |n _ ^ 
vamrnol). ^ « dissolved in N.N^memytforma.T>.de Jere^^^^ 

The above product was d'ss<^ 13 mmol) in DMF (4 "^^TTm oig. 0.2 mmol) in OMF (2 

and cooled to O'C C^^f^^^ J^IdmF (2 ml) and ^"^^^^^^6 ZJ^^ 

' SSydrous magnesium sulfate. (aboTJiTO-B mmol). 4^hydioxybenzaldehyde (1 16 

11Z i4Z)^icosatetraenyl •^'^'^A-tthus obtained was Lg refluxed for 1.5 



so 
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K. PiMP <30 ml) was added cyanoacetic add 
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TO 



ml) a portion of the phenyl cyanoacetate obtained above (2.49 g, 13^ mmol) and benzene (70 ml) in that 
order and the whole was well mixed. Piperidine (3 drops) was added to the solution and the mixture was 
refluxed for 2 hours with continuous removal of water using Dean-Stark equipment Then the reaction 
mixture was cooled down and concentrated in vacuo . Water was added to the concentrate and the 
precipitated crystalline was filtered off. The crude product thus obtained was recrystallized from ethanol- 
water to give the titled compound (3.5 g. 1 1.3 mmol). 

The following compounds were provided in a similar manner by replacing ^-phenethyl alcohol with 3- 
phenyH-propanol. 4-phenyl-1-butanol. 5-phenyl-1-pentanol. 4-methoxyphenethyl alcohol, 2-methox- 
yphenethyl alcohol. 2-(2-thienyl)ethanol. 3-(3-pyridyl)-1-propanol. 3-phenyl-2-propenoL 2-phenoxyethanol. 8- 
(1-imidazolyl)-1-octanol (e.g. as synthesized according to Japanese Patent Laid-Open No. 112862/1979). 
respectively: 

Phenylpropyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-propenoate (Compound 10) 
Phenylbutyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-propenoate (Compound 11) 
Phenylpentyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-propenoate (Compound 12) 
75 4-Methoxyphenethyl 2-cyano-3-<3.4-dihydroxyphenyl)-2-propenoate (Compound 13) 
2-Methoxyphenethyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-propenoate (Compound 14) 

2- (2-Thienyl)ethyl 2-cyano-3-(3,4-dihydroxyphenyl)-2-prppenoate (Compound 15) 

3- (3-Pyridyl)propyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-propenoate (Compound 16) 

3- Phenyl-2-propenyl 2-cyano-3-(3,4-dihydroxyphenyl)-2-propenoate (Compound 17) 
20 2-Phenoxyethyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-propenoate (Compound 18) 

8-(l-lmida20lyl)octyl 2-cyano-3-{3.4-dihydroxyphenyl)-2-propenoate (Compound 19) 

The compounds with hydroxy substituent(s) on their aromatic rings can be synthesized as follows. 
After the protection of phenolic hydroxyl of 4-hydroxyphenethyl alcohol by the formulation of 
chlorodimethylether, the protected compound was condensed with cyanoacetic acid according to the 
procedure in Example 1. Further condensation of the product with 3.4Kjihydroxyben2aldehyde followed by 
deprotection in the usual manner provided the following compound. 

4- Hydroxyphenethyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-prc>penoate (Compound 20) 
After the reduction of 3.4-dimethoxydnnamic acid to 3-(3,4-dimethoxyphenyl)propanol in the usual 

manner followed by condensation with cyanoacetic acid according to the procedure in Example 3. the 
product was demethylated with bonDn trichloride and condensed with 3,4-dihydroxybenzaidehyde to give 
the following compound. 

3-(3,4-DihydroxyphenyOpropyl 2-cyano-3-(3.4-dihydroxyphenyl)-2-prDpenoate (Compound 21) 

On the other hand, phenethyl 2-cyano-3-(3A5-trihydn>xyphenyl)-2-pfopenoate (Compound No. 22) was 
obtained by replacing 3,4-dihydroxybenzaldehyde with 3.4,5-trihydroxyben2aldehyde and following the 

procedure in Example 1 . 

Physical data in respect of the synthesized compounds Nos. 1 to 22 are shown in Table 1. 
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Examples of formulation are shown below. 



Formulation 1 (capsules) 


Compound No, 1 


10 g 


Lactose 


30 g 


Com starch 


30g 


Crystallinecellulose 


28g 


Magnesium stearate 


2g 


Total 


100 g 



The above mixture was formed into granules In the usual manner and packed in 200 hard gelaSn 
capsules. Each capsule thus obtained contains 50 mg of the active ingredient. 



Formulation 2 (tablets) 




Compound No. 9 


20g 


Lactose 


40g 


Com starch 


20 g 


Hydroxypropylceilulose 


I8g 


Talc 


2g 


Total 


100 g 



The above mixture was blended in a mixer and formed into 200 tablets of 500 mg each. Each tablet 
thus obtained contains 200 mg of the active ingredient 

Examples of Pharmacological Tests 

The 12Hipoxygenase inhibitory activity of the compounds of the present invention was measured by 
conducting the three types of pharmacological tests described below. 

Method 1 

Citrated blood was collected from the abdominal aorta of a rat Washed platelet was prepared in the 
usual way. diluted with phosphate buffer (pH = 8.0) containing 0.45% NaCI and used as the enzyme 
solution- To the solution were added the sample compound (10 uM). r*C]arachidonic acid (0.2 W.CI) and 
arachidonic acid (3 ug) and the mixture was reacted for 3 to 5 minutes at 37* 0. The reaction mixture was 
developed by thin layer chromatography and 12-HETE was Identified by a radio chromato scanner. The 
reduction in 12-HETE production which resulted was used as the index of 12-npoxygenase inhibitory 
activity. 



Method 2 

Citrated blood was collected from the heart of a rat and platelet-rlch plasma was prepared in the usual 
way. The plasma was washed twice with isotonic buffer solution (A) [134 mM NaCI, 5 mM D-glucose, 1 mM 
EDTA. 1 mM EGTA, 15 mM Tris-HCI (pH = 7.4)]. frozen and stored at -80 ' C. It was thawed before use. 
ultrasonified in Ice water and used as the enzyme solution. To the isotonic buffer solution (A) were added 1 
mM QSH, the sample compound (final concentration: 1 uM) and the enzyme solution (300 to 500 ug 
protein) and the mixture was pre-incubated for 5 minutes at 37* C; then r*Clarachldonic acid (0.05 uCi) 
(final concentration: 4.3 uM) was further added and reacted for 5 minutes. After the reaction had been 
quenched, tiie reaction mixture was developed on a silica gel thin layer plate and 12-HETE was Identified 
by autoradiography. The reduction in 12-HETE production was used as ttie index of 12-lipoxygenase 
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inhibitory activity. 
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Method 3 ^ . ...^^^ /> «,as washed successively 

solution (C) [25 Jns-HCMpH XT)^ ^^^^ ^ IS^r.^^^ ^ -"^ ^""^v 

times and centrifuged at 10500 x g tor buffer solution (C) concentration: 10 U.M) 

12-ttpoxygenase inhibitory activity 

75 

Results ^, ^ «f tha compounds of the present 

Tabie2 
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Compound rto. 
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Method 1 
(%) 


1 I 


38.1 


5 1 


36.0 


6 


31 A 


9 




10 




11 




13 




14 




15 




17 
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Baical^n (for comparison) | Z7.0 



1 Method 21 


Method 3 


(%) 


(%) 


I 10.0 1 


25.1 


12.1 




I 14.2 






19.5 




1 19.1 


1 8.7 




I 13.2 




1 8.5 




I 9.8 


1 22.7 





^xw* ij>-Booxvaenase inhibitory activity, mey 
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aalms 

1 . A caB«c acW derivadve of the genera, formula (!) a.«i 

HO. 
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salts thereof: 



"COO-R 



H ciroxv- is Mrogen atom, a straigm or branched alM or aiKeny. 
C^herein X ^rogen ^ or hj^-^.^ 
having 1 to 20 carbon atoms, or a group 
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-(CH2) •Z-R^ 

(where'in n Is an integer of 1 to 10; Z Is oxygen atom, the vinylene residue or a single bond, and is a 
substituted or unsubstituted phenyl or heterocyclic residue)]. 

2. A compound as claimed In Claim 1. wherein W In the general formula is hydrogen atom or a straight 
or branched alkyl or alkenyl having 1 to 20 carbon atoms. 

3. A compound as claimed in Claim 1, wherein in the general formula is a group of the formula: 

(wherem n is an integer of 1 to 10; Z is oxygen atom, the vinylene residue or a single bond, and is a 
substituted or unsubstituted phenyl or heterocyclic residue). 

4. A pharmaceutical composition which comprises a pharmaceutically effective amount of a compound 

of Claim 1. ^. . ^ . , * 

5. The us© of a compound according to claim 1 for the making of a medicament against arculatory 

diseases. 
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